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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of claims 1-55 in the reply filed on 
1 0/1 0/2006 is acknowledged . 

Claim Objections 

2. Claims 1-2 are objected to because of the following informalities: 
Claim 1, lines 3 and 5, claim 2, line 2, the words "the magnet" should read - the 
superconducting magnet - 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2, 13-15, and 34-35 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Blakeley et al., Patent No. 5,323,776. 

With respect to claim 1, Blakeley teaches a method [Fig. 1] for 
automatically controlling ramp-up of a superconducting magnet [Fig. 1, 10], 
comprising connecting a power supply to the magnet [Fig. 1, 52, 54, Abstract, 
lines 3-6]; determining constraining parameters of the ramp-up [Col. 3, lines 52- 
58]; applying power to the magnet [Fig. 1 , power coming from 52 via cable 56]; 
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automatically controlling the ramp-up based on the constraining parameters [Fig. 
1, Superconducting magnetic control 16, Col. 3, lines 61-64]; and continuing 
ramp-up until a predetermined value of a target parameter is reached [Col. 4, 
lines 1-4]. 

With respect to claim 2, Blakeley teaches that the method further 
comprises automatically controlling a rate of supply current to the magnet based 
on the constraining parameters [Col. 3, superconducting magnetic control circuit 
16 controls the supply current to the superconducting magnet 10 based on the 
superconducting temperature of the magnet 10], and wherein the target 
parameter comprises magnet frequency or field strength [Col. 4, lines 1-2, 
magnetic field], and the* constraining parameters include magnet current and 
magnet temperature [Col. 3, lines 52-68]. 

With respect to claim 13, Blakely teaches a method [Fig. 1] for 
automatically controlling a ramp-up of a superconducting magnet [Fig. 1, 10], 
comprising applying power to the magnet [Fig. 1, 52, 54, Abstract, lines 3-6] 
constrained by a target current ramp-up rate and magnet temperature during a 
first phase of ramp-up [Both of these parameters are measured by the 
superconducting magnetic control 16 in Fig. 1]; applying power to the magnet 
constrained by a target magnetic field strength [Col. 4, lines 1-4] or frequency 
and by magnet temperature during a second phase of ramp-up; and terminating 
application of power to the magnet upon reaching a target magnetic field strength 
or frequency [The superconducting magnetic control 16 terminates power to the 
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magnet upon reaching a target magnetic field strength, so it does not go beyond 
predetermined target magnetic field]. 

With respect to claim 14, Blakeley teaches that the method comprises 
measuring magnet temperature [Col. 3, lines 52-58], current applied to the 
magnet [Col. 3, lines 61-64], and magnetic field strength [Col. 4, lines 1-4] 
continuously during ramp-up. 

With respect to claim 15, Blakely comprises automatically controlling 
ramp-up such that the magnet temperature does not exceed a maximum value 
[Col. 3, lines 52-64]. 

With respect to claim 34, Blakeley teaches a system [Fig. 1] for 
automatically controlling ramp-up of a superconducting magnet [Fig. 1, 10], 
comprising means for connecting a power supply to the magnet [Fig. 1, 52, 54, 
Abstract, lines 3-6]; means for determining constraining parameters of the ramp- 
up [Col. 3, lines 52-58]; means for applying power to the magnet [Fig. 1 , power 
coming from 52 via cable 56]; means for automatically controlling the ramp-up 
based on the constraining parameters [Fig. 1, Superconducting magnetic control 
16, Col. 3, lines 61-64]; and means for continuing ramp-up until a predetermined 
value of a target parameter is reached [Col. 4, lines 1-4]. The system 
encompasses the method. 

With respect to claim 35, Blakeley teaches that the system further 
comprises means for automatically controlling a rate of supply current to the 
magnet based on the constraining parameters [Col. 3, superconducting magnetic 
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control circuit 16 controls the supply current to the superconducting magnet 10 
based on the superconducting temperature of the magnet 10], and wherein the 
target parameter comprises magnet frequency or field strength [Col. 4, lines 1-2, 
magnetic field], and the constraining parameters include magnet current and 
magnet temperature [Col. 3, lines 52-68]. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3-8, 12, 16, 36-41, and 45-49 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Blakeley et al., Patent No. 5,323,776, in view of 

Redeker et al., Patent No. 6,858,265. 

Blakeley does not disclose comparing the operating values with set points 
of the constraining parameters to control the rate of supply current. 

With respect to claim 3, Redeker teaches a method for automatically 
controlling ramp-up of a superconducting magnet [coil][Col. 9, lines 10-1 2] 
comprising the steps of measuring operating values of the constraining 
parameters [Col. 8, line 64-64, temperature of the coil]; and comparing the 
operating values with set points of the constraining parameters to control the rate 
of the supply current [CoL 9, lines 1-12]. 
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Both teachings are analogous superconducting magnets/coils, in which 
the ramp up/down is controlled automatically. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to combine the 
teachings of Redeker, which teaches measuring and comparing the operating 
values, with Blakeley, in order to maintain the superconducting magnet at 
superconducting temperatures. 

With respect to claim 4, Blakeley teaches measuring magnet temperature, 
current applied to the magnet, and magnetic field strength continuously during 
the ramp-up process [Fig. 1, superconducting magnetic control 16 controls the 
magnetic current and temperature continuously, so the temperature does not 
exceed the threshold]. 

With respect to claim 5, Blakeley teaches that constraining parameters 
comprising magnet current [Col. 3, lines 61-64] during a first phase of the ramp- 
up and comprise magnet frequency or field strength [Col. 4, lines 1-4] during a 
second phase of the ramp-up. 

With respect to claim 6, Blakely teaches that constraining parameters 
during the first phase and second phase comprise magnet temperature [Col. 3, 
lines 52-64, the temperature of the superconducting magnet is continuously 
measured so it doesn't exceed the threshold temperature]. 

With respect to claim 7, Redeker teaches that magnet temperature 
comprises magnet coil temperature [Col. 8, lines 64-65], cryogen temperature, or 
radiation shield temperature. Blakeley teaches that the magnet temperature is 
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controlled to remain less than about 7 K, and a total increase in magnet 
temperature over the ramp-up is controlled to remain less than about 2K [Fig. 1 , 
superconducting magnetic control 16 can be programmed so that the magnet 
temperature remains less than about 7 K, and a total increase in magnet 
temperature remains at less than about 2 K]. 

With respect to claim 8, Redeker teaches comprising controlling the rate of 
supply current in the range of 0 to 4 amperes per minute [Col. 9, lines 10-12]. 
Controlling the temperature by controlling the current is anticipated in col. 9, lines 
10-12. Controlling the temperature to an optimum range by controlling the 
current to an optimum range is well within the level of ordinary skill in the art. 
Furthermore, it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 12, Blakeley teaches that the predetermined value of 
the target parameter is a magnet frequency of about 1 5.0002 MHz [Fig. 1 , 
superconducting magnetic control 16 can be programmed to set the maximum 
magnet frequency at 15.0002 megahertz. Furthermore, it has been held that 
discovering an optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 16, Blakeley teaches that the maximum value is 
about 7.2 K [The control circuit 16 can be programmed to set the maximum 
magnet temperature at 7.2 K]. Furthermore, it has been held that discovering an 
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optimum value of a result effective variable involves only routine skill in the art. 
In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 36, Redeker teaches that the system comprises 
means for automatically controlling ramp-up of a superconducting magnet 
[coil][Col. 9, lines 10-12] comprising means for measuring operating values of the 
constraining parameters [Col. 8, line 64-64, temperature of the coil]; and means 
for comparing the operating values with set points of the constraining parameters 
to control the rate of the supply current [Col. 9, lines 1-12]. 

With respect to claim 37, Blakeley teaches means for measuring magnet 
temperature, current applied to the magnet, and magnetic field strength 
continuously during the ramp-up process [Fig. 1, superconducting magnetic 
control 16 controls the magnetic current and temperature continuously, so the 
temperature does not exceed the threshold]. 

With respect to claim 38, Blakeley teaches that the constraining 
parameters comprise magnet current and temperature [Col. 3, lines 61-64] during 
a first phase of the ramp-up and comprise magnet frequency or field strength and 
temperature [Col. 4, lines 1-4] during a second phase of the ramp-up. 

With respect to claim 39, Blakely teaches that the constraining parameters 
during the first phase and second phase comprise magnet temperature [Col. 3, 
lines 52-64, the temperature of the superconducting magnet is continuously 
measured so it doesn't exceed the threshold temperature]. 
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With respect to claim 40, Redeker teaches that magnet temperature 
comprises magnet coil temperature [Col. 8, lines 64-65], cryogen temperature, or 
radiation shield temperature. Blakeley teaches that the magnet temperature is 
controlled to remain less than about 7 K, and a total increase in magnet 
temperature over the ramp-up is controlled to remain less than about 2K [Fig. 1, 
superconducting magnetic control 16 can be programmed so that the magnet 
temperature remains less than about 7 K, and a total increase in magnet 
temperature remains at less than about 2 K]. 

With respect to claim 41 , Redeker teaches comprising means for 
controlling the rate of supply current in the range of 0 to 4 amperes per minute 
[Col. 9, lines 10-12]. Controlling the temperature by controlling the current is 
anticipated in col. 9, lines 10-12. Controlling the temperature to an optimum 
range by controlling the current to an optimum range is well within the level of 
ordinary skill in the art. Furthermore, it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. 
In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 45, Blakeley teaches that the predetermined value of 
the target parameter is a magnet frequency of about 1 5.0002 MHz [Fig. 1 , 
superconducting magnetic control 16 can be programmed to set the maximum 
magnet frequency at 15.0002 megahertz. Furthermore, it has been held that 
discovering an optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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With respect to claim 46, Blakely teaches a system [Fig. 1] for 
automatically controlling a ramp-up of a superconducting magnet [Fig. 1, 10], 
comprising means for applying power to the magnet [Fig. 1 , power coming from 
52 via cable 56] constrained by a target magnetic field strength of frequency [Col. 
4, lines 1-4] and by magnet temperature [Col. 3, lines 52-58] during a second 
phase of ramp-up. Redeker et al. teaches means for applying power to the 
magnet constrained by a target current ramp-up rate [Col. 9, lines 10-12] and 
magnet temperature [Col. 8, lines 64 - Col. 9, lines 6] during a first phase of 
ramp-up; and means for terminating application of power to the magnet upon 
reaching a target magnetic field strength or strength [Col. 4, lines 1-4]'. 

With respect to claim 47, Blakeley teaches means for measuring magnet 
temperature, current applied to the magnet, and magnetic field strength 
continuously during the ramp-up process [Fig. 1, superconducting magnetic 
control 16 controls the magnetic current and temperature continuously, so the 

r 

temperature does not exceed the threshold]. 

With respect to claim 48, Blakely comprises means for automatically 
controlling ramp-up such that the magnet temperature does not exceed a 
maximum value [Col. 3, lines 52-64]. 

With respect to claim 49, Blakeley teaches that the maximum value is 
about 7.2 K [The control circuit 16 can be programmed to set the maximum 
magnet temperature at 7.2 K]. Furthermore, it has been held that discovering an 
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optimum value of a result effective variable involves only routine skill in the art. 
In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Allowable Subject Matter 

5. Claims 9-11, 17-22, 42-44, and 50-55 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent 
form including all of the limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 9: The prior art does not disclose that switching point specifies 
when constraining parameters change between the first phase and second 
phase. This feature in combination with the rest of the claim limitations is not 
anticipated or rendered obvious by the prior art of record. 

The following is an examiner's statement of reasons for indicating 
allowance of claims 17-22 and 50: The prior art does not disclose that a 
switching parameter defines a transition point between the first phase and 
second phase. This feature in combination with the rest of the claim limitations is 
not anticipated or rendered obvious by the prior art of record. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 42: The prior art does not disclose that a switching point 
specifies when constraining parameters change between the first phase and 
second phase. This feature in combination with the rest of the claim limitations is 
not anticipated or rendered obvious by the prior art of record. 

6. Claims 23-33 are allowed. 
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The following is an examiner's statement of reasons for indicating 
allowance of claims 23 and 28: The prior art does not disclose one or more 
magnet temperature sensors coupled via an analog-to-digital converter to the 
auto-ramp controller for measuring magnet temperature; and a magnet field 
strength or frequency sensor coupled via a meter to the auto-ramp controller for 
measuring magnet field strength or frequency. This feature in combination with 
the rest of the claim limitations is not anticipated or rendered obvious by the prior 
art of record. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Dharti H. Patel whose telephone number is 
571-272-8659. The examiner can normally be reached on 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Brian Sircus can be reached on 571-272-2800, Ext. 36. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
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system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

DHP 

12/21/2006 




